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(54)Title: NEAR-FIELD OPTICAL HEAD AND PRODUCTION METHOD THEREOF 




(57) Abstract 

A near-field optical head (3000) which can be produced using a silicon process and can permit the irradiation and detection of light 
through a fine aperture while being positioned stably close to media, and which comprises a fme aperture (3008) formed at the apex of a 
taper, a tight introduction unit (3002) for allowing light to propagate in approximately parallel to media, and a light reflection layer (3001) 
for reflecting die light propagated through the light introduction unit (3002) in the direction of the fme aperture (3008), the head is further 
provided with a condensing function capable of irradiating light condensed on the fme aperture (3O08). 
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mmi$.t^xmts umi^mzs^m7\(.wi3mzift^Bmt^^h%mxu. 

25 t6xif^mxu^BmLtz%^m^mQy5\^iz5.Kit^iftRMM^. a®^ 
\zmxuzm±hu^itm^m^^mmLfzm±izm'^ti>Tmt. ^#tr 



wo 00/28536 



PCT/JP99/06150 



10 ^Pit^mizummmz^si^^^x^mtLtz^^t^ihu^'f-yi^ui^wz^ 

m20m^i^mn^iimjimtsWi2om^mD^Mf$,Lfz&t!im±izi/tB'^&y3 
j^izmmji^cD-m^ihmm^Lfzmmm 

15 ^^t^xmt. t^mmmz^iwK¥yji^\z%^Bm^it^%mxBs ts^ 
xs%mx&^BmLtz%^m^mni5f^\zs.mt^%s.mm^s mmt^cDm 
±izm^t^jimt. ^-^t^zt^^mtLxi^^o 
ttz. tmmmzfei{Sit^m\znmmmzm^-ox9cnitLfz^n.i}^ihtj:^ 
^-y<utJiihUlz^(Dm^\zm^<Dm^mu^m^-r^J:mt. 'T-/^uo)m 

20 miz^mm^mmu ^2CDm'mQ^m!$.Jimt. mzom^mu^nmL 
tzs,nm±iz'Miii^v)^^n\iuvmtt^zt\z^^)i!hmm^mf$.t^T.mt. 
ts.mmmzi^Lvs^7i(.w-y5i^{z^^B^^it^%mKU. ts^if%mx^^B 
mLtz^^mfmuyDmzR^t^t^Riam^. ihmm^mmLtzm±\zm 

t^'DX%mitLtz^Bmm^htj:^i'-/^n(DmmziimLtzm^mut.t^ 



wo 00/28536 ' 24 ' PCT/JP99/061S0 

10 i-mmxn^BfS.t^xmt. mMUzmmw^^^itt^jimt. it^Rit 
^mi^x.mmii^cD-u^tEm^mzm^^x^mitLtz'r-jmzisiT.t^ 
jimt. 'f-y<(D±miz±mm^mmt^Jimt. "r-y^^wmMo^mm^ua 
ji-ri>ztiz^^mfmn^iimt^jLmt.^^tizt^^mtLxi^io 

15 ■^iT.iznjtX'^^ztiz^^). mm%^^y\^o)fmitts^iszi:yA^htj:mm 
i^mmt^o ^fz. ^muzf^^umx^^tztbrnmomi^m^tmrnm^^m 
x^. mm^<om<B^mmmi±^^-t^i5.^m%^y\^tmf&xt^o ttz. 
j<^y^mm-5jmx&^)sS.mi^i^x^^ztiz^m^7.[-x^^m%^^:;\:a) 
^mt^x^ho ^fzs Z0j:otj:n'i^-^)ii^mi^^zt\z^^). tm^mzis.m 

20 ^itut^i^s ^^mmum^izMJ^L. •^izumns^t^tomm-mizmt,^ 
i3^'omz^mLxWi'mn^^)^<(Dmm%o>±f&i3<x^^zt\z^^j.mm 
xm^\z'y^o)^n(Dn±h^i^\tum^Mi^sHitxi3'^ommxmmx^^ 

mm^^0)WmQ(Dl5[^\zm<Ji:olzBf&^HfzZt^^mtLXl^i>o 



wo 00/28536 . „. ) PCT/JP99/06150 



10 gl-efc-So 

Ei5(i.2^^Bja)iiiga)ff^^iic^^iSlis?3fe/S'>K0-gii^^-rBf®iii! 

15 ^6li. ll5(C:SLfci5til?3fe^'vKa)MjgXfl^^-rijiBJg|T'fe'5o 

ll7(i. *^B^(7)||SS0jf$Si(::^^J5iii?3t^';/K(7)7U>r^b^5^-riiiB^ 
gl8li.:*:fgB^G)||iSa)Jf^S2lz^^ifi?Ii?3fe^'>Kc7)-ai^^f 8fr®gI-C 
20 g|9li. *^B^a)||tla)}F$S3|C^^i£tlf?3fe/V'>K^:^fi&LW^V'J:3> 

mi 1 li. *^B^c7)||]!ic7)J^$S4(C^ii)ifi^iif3fe'^':/K^^^LTL^^vUI3 
25 >Sl5(Z)-S|i$5^-rBr®lilTfe^)o 



wo 00/28536 



PCT/JP99/06I50 



5 v'J=i>SI5(::Jf^Jt^ti/r§FlP0BT®lllTrfe'i)o 

isieii. ll^£^7)^^^l5(cfcL^T^^iE^a)^ll^/^§^1pa)±®ilT*fc€.o 
gii7ii.ii]!it5a)ff^S5{cfcLNr7^-M'ai±izj$iiLfcii^a)jiJit«i:3iaia 

25 HT'fc^o 



wo 00/28536 . , 27 ■ ' PCT/JP99/06150 

msMt. :^^BmmMomm^3{zJ:^'^mmi/t^y\:(7)-u^7JK■rmm 
gi32(i, :^%B^a)mmmm^3^z^^75.mmiH:^^:f\^o>-u^7T:-rmm 
m33it. :^MBMcomm<DBBT3iz^^T5.mw^i^^y^<D-u^7jk-tmm 
S34(i. :^%BM(Dmmo)Bm^3{z^^^^^tft^y^:<o-^^7Ji^rmm 

m3elt^ :4^^B^a)||J£(;)}^Sl 3(cJ:^ifi^if3fe/s.;/K0-g|J(7)Mig:^j£ 
$|jiB^-rMiJllr®gl-efe-5o 
S37tt, ;^^BJ(D|IJ|(;)Jf^Sl3(cJ:^ifitli?3fe^';/Ka>-gua)iijt:^,^ 

m38^ts:^nm(Dmmo)Jim^3\z^^mm^^^:^\^(J>-^omJ^y5^^ 



wo 00/28536 ^ 28 - PCT/JP99/06150 

1141 (i. :^mBMommmm^5\z^i>i5.mm%^vh'(Dmf$.^7Ftmm 

15 iJiBJgl-efeSo 

{zij^mt^o ta^. z0mmmmiz^^}z(DmB^tj<mn^H^ta)-xnttj:i\ 

20 (UligOJ^Sl) 

Hii(^lHl^1-i>f''rX<7l01(ptx'r7)±(^li, ^<7)lH]|Elc^y^^-r^3ft<*: 
mWilzJ:^)§lif^)^±t}t7-2^^03iz^^nm^m^z^^)9^x<7^o■\tO) 
IE§ll^-Sl::«oTL^'i>afi^li??fe^*:/K102*<EM^*lTL^'S)o T-<;i^lOl ^ 



wo 00/28536 



29 



, PCT/JP99/06150 



O[2JlE$lfil04lCc):y7-Al03$7K¥:^lS](cl)7t)^-rC(i:(cj:y/ifi|gif3fe/s.;/ 

^^mW-t^Zttj:<. jfi^lf?3fe^«>Kl02P«9(7). >x-fT®lcJirL¥fT:^|S]lc 

ALT4lal^).ifitlS?7lc'^•>K102P«9(CJf^^$;t^y■rJSItMfe-i>l^(im^t^tg 

tii?3felC^^^;Krx^7.'j7 101 rcHBItJtl^o COjfi^iJpfetx^x^ 1 0 1 
a®O0/hMl^«!:a)ffiSf^ffi(cj:tJ^±LfclJ[a7fe^3fitgi?^^'>KlO2|^^, 
L<(*ifillif3fe'N'>Kl023fii^ife-SLN|iT^'7.^10ia>S®lzg(tfcg^^^ 

O3l*<-et'i>c);aicE:^i*:0*5(2O2. 302. 402)^^:^tk^X'mm^tltzJ: 

304^mf&u "tcD^mmzm^moQos^Bf^LxtBii^^tz. mmt^H 
/=i^i*:oi5402^<yfet, "tommiz^tmzmfmo^os^jtmLtzm^ 

ttz. mot^T^Tt(Dms^^jS.m^-\i:^y5i&tLX. T5.^m%t^^^Tt 

'i^^m%^v\^^-\-^\zn<uwLthztx.^'i^n0mm^^:h^mmLxi5. 



wo 00/28536 , PCT/JP99/061S0 

5 i^fz't(j)±m\zit%Rmm503^miixi^^. 

^□506^WLTL^-5ol^P506(i.^^-/\°g|5507;()^b^A?4^^^lCJ:oT 
i5.mmt^ti^±f&^h^J:5lZ. 200:^/>-h;^JaT(7)!S[/^^^@^:^LTL^^o 

10 501 $jDX-r'SC<i:lCcJ:y Jf^ Jjit^tl'So CO7^-/\'SIJ507(Ctt , ±aJJ:yfi+?o 
x-M°SP507(DP»3fiiJfcJ:t;v'j=l>g^501±(Ctt3fe^;1^M504A<Jf$fi£$ 

3feAlt3i505j:y3fe^jgt8S504|^(cAltL.5fe^;'RS&504lcj:yiBP506± 

7t^;"KlS504$fe^Lr$fc5feiica)S7-SP508-es^U mnyDm^mn 
20 :^|S]^z|S](trjl^-r?L^<o5^-^lJ508liIH]®^7)^^^^^LT^Jy^ 

^□506j£iaiC^7fe^tL'5)o 

S7-SP508(C. </ly-T>(y</^mj&LXijBil^o 5^-Sll508(Z, 

(^<fcy.^P506jfijai::m^$*l^<.S7-g|J508-CfSlt$tL. g^P506^ffi) 
25 icfiifeti)3fett. x~/\°aJ507F«gftiJ(cjf^Ji£$4ifc^J5ltl!l502lCckyj5lt$ 

t^h\zmn506y5\^{zmi/bth^o zo^'yiz^ mtft^Hi>zt{z^^). mm 



wo 00/28536 



PCT/JP99/06150 



g|6(A)*5cfcl/S6(B)li. gl5(Z:^Lycifi?IS73fe^'vK500(Z)i!{atXfi(7)1 

>'J/ji(c-ce>'J=i>Sl55OiF«g(C7^--/\'$|}5O7$}f^/?e-r§o-0!I^(i. (looig 
10 i>o 

15 (KOH)7K5iiSfe'5tMiTFK^^5^;U7>^ii':7A/\^KP:t^-9--<K(TMAH) 
7Kjiia[<tL>ofrSD;^<4f::cfcoTx«>^>'^iiJt7!)<m4~'5jS;"i5^i^ffl1-'6C^ 

M:^1i$^-ri)K^-l'X':y^>y. -^J^(iSf51±-<;*->x»>5^>^(Ri 
E)|^g(cJ:^X';/^>^^fflLN^C<b(C,feoTtx-y\°gPOff^^7!)<Rl^,i:3ti:'5o 

i>o C(Dx.^:y5^>^(iiF^P506A<ff^fig$;h.fc«bc;!>T'$l7t^o -^CD^^^ 

i^— /<S|J507a)Ji®lC§flP506*<ff^i?£^tl'S)o §§P506(i. 50nm7t)^b3A^ 
m|iita)-t»--rX(Cff$/$$;tl^o X.y5^>>f li. ^x'>hX':/5^>^^fflLx-C^,, 

XT7::^sio20xii$^tt>"f, x-T'v:^sioi(7)xfiiiT^P506$ 



wo 00/28536 , ^2 / PCT/JP99/061SD 



fe-SK^kvU^i^Oli^^ CVD^. a^^^^lZcfcoT^^ 

2i:i^^n?i^f4$}fmL, 7feJ5tti^502^m^"r^o 



wo 00/28536 gg PCT/JP99/06150 

57— fP508l±, 7K^:^fS]J:y5iAyT:-^fc3t^§lP 506(7) ;^fS)(Cj5ltTrt'i> 
^IJtl::»^Ji£^:fi. ^b(3, J5ltL/r3t^lflP506a)jfiffllc^3fe-r'Sck3(cGa® 

^^IC. XT^;/>^S106T'tt. 3fe^jK^504±(C. 3feJ5ttli503$ff$ii£-r-i.o 

^•J>y26fc^l^(im^^^.^(::T^f^J^6•r^o 3tJgl*m503lc.fcy, 57-SP5 
15 08-ejt$JKItL. ^<a)3fe$^^P506(7)jfijaicS^-r^c:<!:;t><prt6<i:^j:-g,o C 

20 m\ziBXsmm%ti>mm^^Lfzmit^Lxts^)smniS:m\z^<0mm 

25 -'^tLX. ^mzm-iy^J:3>^m±\zm^0mQ^Mf$.ti)7\y^it^m^t 



wo 00/28536 



PCT/JP99/06150 



^:;\:7o^o)m^^m^zmt^Mo mii'^t^tz^iz^^Xs^^omot^i^ititm 

15 i?^*<±/?6*4i^o E17lc5^Lfci£tli?3fe^»:/KTb-<700(zfciNr I*. 1 ocD 
^/HCij^LT. lO0e/'ji3>S*g7O4±lz4O(Difi^if3fe^'yK7Ol$IBLT 

±B0i:z)iz^ mmo)iim^\zm^^mm%^^:f^it. m-'>*)^y^m±\z 
2:x7imzm^m^mtmmi}<-^mti:tzif).tm^i^±tiif^^v\^(Dm^\ 

mmm^um^i^±(D^nummitmm\zm'^^ii:^ztiz^^x\-'7^:;^y 

m8{t.mM(Dmm2{zmi>^^m%^'y\^8ooo-u(Dmmm^^-Lxi^ 
25 ^„gl8(Ifcl^T. mmo)iimMzgk^jB.mmi^^y\^5ootmwz^ mnaoe 



wo 00/28536 ; , PCT/JP99/06150 

7-su808-c§^P806a):^iRiicsit^ti. mo806(DiB.mizmKi^^i>o m 

10 □806(7)JSjaa)7'— y'?SP807(cli. 5fe^;"K^S804a)±SI5A^ba*5ofc3t^J5 

D806iz±r^j5:mm^<o^m{tm:Kt^o 

5tAlt3S805$^^*U-^^'>yjf$3Kl::-r«>c:i:^T'#i)o ^0)^^. ^ 
15 Altai805(C. jK:^ A mm(DilV^Xm^mf$.t^o ZZX. 3t^;'KgS804(C 
AlfrS5fett. C(7)^U-^'r>y0$!ll|(Cj:yS3t^tl. 57-aJ808(CfcIt 

i>Rmiz^'DxmQ8oea)&mizmm^H^o 
mmmm2iz^if^i5.mm%^-j\^8oo{t. meiz^.Ltzmmo)mm^izis 
iii>j5.m^^^^:^\^tmmtjim'^yo-\27.iz^^xwmti>zti3<x^^o%x 
20 isit^805(Dihmmmt. m6iz^t7.^y^:fs^05<DJLm\zx. m:^n.^^t 

80AmzlimLX^Bil^Ztltmo^Xi,tj:l^o S8(ci3iNT. j£m?pfe 



wo 00/28536 gg , PCT/JP99/06150 

-mUzxmxif^^x^^fztb. (ibO^*</>4X. m&,^mii^^mt^o i^tzs 

10 Hs.u^m^zti3<X'^^o 

m9\t.mmmm3{zm^mmmifi^':f\^'^mj&t^iy'j=i>mm(j)-^a> 
»f®gl$^LTl^i)o m9x\t. 2'D(Dn^<Dmtj:^mm\z^i)^-j<^mj&L 

15 zo)mm(Dmm30Ts.mm^^^:f\^\t.mniS:mx0mm^m'(>ij^\zu-r 
fj:t>t>mn'jS.miztBii^7—/iijKnitt^ztx\ mniSimxay^cDf^m^ 
j:^)\Pi±ti±tzt(Dx$)^o -Bmiz&mtftit. %^m}^t^tftm^^(Dmt<. 
^^x^^jn^^tji^i^xit. Bmo7.t<:k^iK'^zx\ muis.mxoi'-j^^ 

IEl5lC^-rv'J=l>Ste501 0x-/\°aJ5O7T'li. v'J=l>a)m:^14x.;/^> 
25 5Jt1!fc^o 



wo 00/28536 



PCT/JP99/06150 



Si 0(A) JJcfclKUl 0(B) li, gl9lC5^L/cvU=l>St59O1(7)|gatXfi0 — 
0!I^5^•rljiBJ©■r:-fe^ogl1O(A)tt{PlJ®3!)^b^^fcff^^*^, iaiO(B)lt±®7&> 

')^AiKOH)7K^mzJ:oXJL^y^y</^nott^t. v'J=i>0®^Ir1IcJ: 

m^Xs 7.'ryZfS203Xlt. 77.^^905^X';/^>^L. Pge±(C2e35o 
fc-77.^*r905^lSa)TX^906|CjjnX-rSo'tj:fc\ CCDiDXtt. 7X^*t9 

*^905lc^t^tLTl^/t(100)®:?^|S]^4,-:)v'J=I>SlS^D±®O-aJ7!)^7X 

1^901 I^IC, 2Ktff^fifeL/cx-/'?gP^ff$J?)c-r^o X':;5^>>7'^K0H7K}ii«^ 
902(7)M®I±, ^$SrHV'J=i>G)(1 1 DSr-Jf^JiE^tL. TS(7)^-/\°g|l903 



wo 00/28536 



38 



PCT/JfP99/061SO 



v';=l>gtg901$§®tJ*^bX':/^>yu ^^a)m^^n<-ti>zt 

5 (Cj;orvU=l>Sl5l^lC|!S/Jx7jfgflP904^ff^fig-r'?>o5tj:3b\ C(7)X^>^>^(±, 
|ZgaP9047!)<»$i?£^tL'5o gflP904(i. 50nm3!)^b3 /i mfiJtO+l-'f XlZjf^Jjg 

10 -eur. ±fBa)^5?^C7.x•;/:/^^I^T*i^i!{Lfci/UI3>St5901$ffil^T. $ 
f)!::. HJfe^ff^^ 1 lztsi\xmeiZ7jktfzXTyys 1 03*>bXx^>::^s 1 06* 

15 

ll«fea)»^S3lc^^ifi^lif^^«>Ka)UiBj|cfctNTs gl9fccfei;^io 

fi. n^(Dmtji^±T2m<Dmmiz^^jmj&^^tz^-y<^mtLX7FLtzt}<. 
mm(Dm^2mzmii>ts s^^u^it. Amt^^o^miz^wm^nxtz'r 

20 U±s :^^Bm^m(DBm3lztsif^SB.m^^^y\^Xlts ±U<D^oUiy*} 

:3>zfa'iz7.^mxi¥mth<Dx. ^<^y^mmi3<-5jmtti^). mmzmttzta) 

ttl^o ^tz. '^Ji^WzSiit^-mLtzJimx^^X^^fztb. (ibOt*<'>4^<. 

tn^±mx^^wmzfn-z;tLX7^mx^^o niz^ m-'>')=i>mm±izm 



wo 00/28536 ; gg / PCT/JP99/06150 

11021*. gf^pi losjaffl-cii. ^(7)^®(7)^lJgA<M•\l>AMc^^orl^^o 

±aJT?tt. i/'J=i>S«1101CDJS®(Cj*LT55JgfiJt(7)§4S-ei^-/\°SP11 
02$ff^fi£LTL^€)A<. g^P iSffl-^li. 1 0JtA>P>3OJtfIJtCD^Jt-eT-/N*SPl 
103^ff$J?)tLrL^^o 

20 m^2lt. il11lc5^Lfcv'j=i>S|5l1O1(7)U[5tXg0-0!I^5^vtlftBJ!lI 

v^771'fit^l^^ffil^r. v'j=i>sisi 101 ±ic. tx^^iio4^/\°^-ii> 

^Lfc^. v'J=i>0M:^i4x->T>^}Jtii5^ffil,NT, i/'>l=i>^|Si 101 p«g(c 



wo 00/28536 f ^ PCT/JP99/06150 

^^mtMm\zmtLxi^<o ^c7)$s^.-T-/N°$iJiio2(7)jiaj3fi<T?(7)^® 

5 cDftJtl*. vUii>Steiioi(7)E®lcS*Lriojt;!)^b30ggJt<t^j:^o 

gEL^T. ;?.7"';/^S303T'li. 77.^*^1 104$(^^f -So ^L>T. X'ryZf S3 

oAX{t\ v'>i=»S*5i ioi$g®fl|ij*Nbx.7^>yL. gt5a)ji^$?i<-r'5 

C^(c,fcy^>i;z]>St5llOl|*ilz?S/h3:j:g|Pl l03^Jf$j?et-'So^i:fc\ Z(7)x-;/ 

10 IIOKDJSSlCgf^PI 10335<ff$J?g^;h.^o ^Pl 103tt. 50nm*^b3/imfi 
Jta)-9-'rXlcjf^/?£^;K'g>o Sl3tt. Si 1{c5^Lfcv'J:3>S^1 101(7) 

gli3(cj5i>r. , 7.x';/:/s40i-^(i, gli2a)7.^->:^s3oi<i:i^^iz. 

¥^^*§gat■^fflt^b;h,'i)37:^hUV':^^:7'fft^l^^ffll^T. v'Jl3>Stti1301± 
m^T. 7.-T'>:^S402T?li. v'>l3>S|g1301(7)j^j2lC->'J=I>^^klil3 

05^»$^-r-g>o v'J=i>K^kIli305(i. *>'J3>Stei3oi$^Sa)f^^'lk 
20 J^043(3gAU v'J=J>Sl5l30l(7)^®$^<b$#'S)Z<b:(c.*:oTf^|g-r-5o 

<7)i/g=l>S<klil305(DJi^tt.X-Agp^®-C?a>vU=l>K^bMl305(Z) 

SSL^r. xi^':/:^s403i?ii. v';3>g|Ri3oi(7)^sic}f^j?g$tLfcvgz]> 

25 mtm'\305^^.^ti>o'f-/^uo)m^xo)iy'j^:>^mtm'i305(Dm^it. 



wo 00/28536 ; PCT/JP99/06150 



"frO^^s x-/N'Slll3O2iSg|J0$4®a)^gl±. v'j3>S:tel30l(7)/S®lz 
>prLr 1 0Jg;!)>b30iggJt<l:^i:^o 
5 igct>T. Xx'y:^S4047?(i. g| 1 2(7)7>f ';/>^S304i:|^|^(c, i/'ja^gflR i 
301$g®tJ;&^bX•>5^>>fU e/'>l=l>Sl51301P^(C50nmJ6^^3/umgJt 

ff-Uli. ±I^a)J:9^^X^':/3^^^g^^^f^^Lfrv•J=l>Sl51301. Sfcliv'; 
=i>St5i loi^fflONT. ll]!)6o^^^1(c^5lt-g)7.^^'>:^S1037!)^bX7''>::^S1 

10 oe^v^mtfLn'Do 

^tz. mmmm^izm^i&m^tft^y^xit. eh nci^-Tcfcaicg^p 1 103 
\zm%^hfztfimm^<7Emm%\z^tkt^ztiii<x^^o 



wo 00/28536 / 42 ^ PCT/JP99/06150 

m^^i7ti^ztvmi^^Mz^o:r:^yi>Ulz^^xm^ttiXl^tzo 

^oXs ^^.ts^mom^its z^*)^:y^U(j)'r^(DJL^:/i>wzmm^^^tiii\m 

^y^/mmiz^-oxm^tamD^Bj^Ltzm'^izit^ ^^^^^t^-^ff^^i^c^i^b 
10 ot;!)<^<4i:. i^s,iiim^m<mi$.t^ztfj<iEmizmx^tztLxi,. 

•:fn-ytLXMmLfz^mo)i5.mm^^m^Zti3<X^ti:i)^^fzo 

^^-/^°g|51402;b<^^^fi£$^l<5Ct(CcfcoT^»/^i^1P1403^|gltTL^Sofcf£U 
20 tt^mmtitl^tiiofzm^Xh^o 

mm^^t^7)\^^-0MM)^±(Au)^(D^m^u=FmzLxw^^\zsii$§L 

25 ife|(za)li^,if$lc^-/^SBl402)lzlt«$#i>Zi:(iSIT. ^Mir^-T-S) ic 



wo 00/28536 , ] PCT/JP99/06150 

04f)<.T^-/<U'i402±lz+'Alzm<f$.m^h^zt{z^^X. m^mD^AO 

3^ ffl (Z (i^MM 1 504 ^ P 1 403 (7) 43 'I> IC [pl It r 3^ ffi M A rf£ (t g| aj 

±f$.^^^oB.^mtfio^m\t.miE'4t0mn^mDiz^^mm^^^o ^^x^ d 

= d-2Ara)mm<f$,^)iL'DoZZX. mtaMArtlt. V.U=l>gt5l40ia)E 
m\zm^tzl3\^lZtSi^Xs i^iEttI<7)0^Jx^P<7)X»ye?gP*Nb, #mii1504(D 

i0E®i::;tJo/c^rp]ic^3it^^pjii5O4(cj:yms$ti'Sa)-ett3if<. v'j 

□>g«l40lfl)E®*^bA2^£(t±:^(c-r*tfc<4MlcfclAT^S$*i^o-r 

fzm'^o)^lE'^(omn^mD(J>±mmx^^om^6(a)^z7Jkt^o\z.^iEm 



wo 00/28536 ; j PCT/JP99/06150 

mint. ^m:^|S]A;5MbAl^x-/\°gp±(CjSmLfcii^(7)miit^5^agAr 

m^cDmm^n-it. M^mmiUztsi^xit. mi^jtax io-wr. mMiy-h 

— / \° as (7) iS f 5 if M Ji (i < T'j: -5 i^) H ^ ^ ^ ^ 0) ii ^ ck y 1 31 ai M (i /h ^ < 
El17;b^t,.llJiti:5laJMArOK^(i, Ar>t/io<!:a-rci:*<pJtiT?fc-5„ 

EI18(±, MJit,!:g:*^^^^iSP(7)JS®A^f,E$"rtlAz(7)il^$5^riIT*^5-i)o 

ThLxm. ^m^w\t±.%iUzmxh^omBi3^i^t.z'-\./'3tntztt< 
±f$.th0{zmi^ttd:^mQi^Lm.f)<mmi3^mtixLtoc zitut^ os^nf^t 



wo 00/28536 , ] PCT/JP99/06150 

m^itM^mm}^i:^tsi^xf$.my5^^^mif^ztx\ miE^om^m 

10 L/cii^a)<fiE^O$*/JvggPC7)±®l21-efe^oll16(b)(i. i^lc^giB^i/'j 
3>g«R1401|zME?'J::^|6I(zStLr$^J20JgM(tfr:l^Ifi]<i:Lfcii^$5^Lrl^ 

'Ml □ <7);*;t ^ ( d = 250:^/^-K;uA<i^iE^a) tfe'h^ □ (^:^#$D = 1 o 

m^s mtritiiiztmiiimArtMmmMm^^)A^^<tj:^o)x\ az<d^^ 
20 ^mzto 

ttx^io m-iQits i^*)^>^mmm{zf$.mLtzmzBf&^tifzmQ(Dmm 
mxh^otjin. m^\:^tsi^xmi5t^'MthMm(D3:^\z{tm-n'%^nL 

25 T. ^0iftBJ$^BS-r*o 



wo 00/28536 
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^'^^mt/t0±mz:ni^tj:mQi)<tmmm^m':5<Ztlztj:^a)X\±nLtz 

T—^^u^A02±lzmmt^m'^tltmti:^o ctor. n 1 9iztsi\x. ^tiE^ 

10 ^fzsl'-y^u^402±tiy*)z2y^^(Dmm±t<Dmm^i^mmLtzmt 
izit. m^^izit. j5.m^m±f$,t^o\z^wmn^mait^i,H^^tjini^ 

u±{zmmLfzmmiit. ^omT^^i^mmiznt^Bm^o^^o, 
ifiii43!)<c}:oa)-^3^diSi±/h$<5ij:'5o L7!)^L. T-z^mucommxitmcmm 

Xij-\-^i&mX^^o --^5. TsA^y'^^r^f^Xit. mThHt^X'^l^fzit>^^ 

**<:*:ti>A<. x-/^$|JOj?£)lT'(*§FlPafiffllcii^^L(c<i>„ 

20 *fr.±fBLf-v'J=l>Sl5liSOI (Silicon on insulator) ^fflL^fc^L^ii^•^ 

'S-l^^t^EX^-A^tiB^t^zt^X'^h. 

25 ja±. :ieimmmmoY[ms\zi^\ihik^m%^vmm.^Ai5^x\t^ -^'j^ 



wo 00/28536 . ) PCT/JP99/06150 

-Di^xisimi-^c mmmmexTikLtzjioiz^ '^'j^y^mzm^momm 

10 mimomm\wmx^^^<.mt^h^u'7^iz\ti^mmtt±cxi^^tztb. 
zoi^m^itrntMrnx^^o mzoit. mmtiz^i)i:^m^itii<±\:x. 
mQ(DX^^t><mttm^^^tmmmx&^o mzoiz^tj:^\z^ mmit 
mzooetmf^^h^ztizj:^). TzOT—AWpm^mDon^mm^coiSL 
w f}^ mwix^^rmmzmitti>o 

15 '>*)^y&m^mifr^t(m'^itmmit). mitmmm-^m:kx 1.2 s^p 
>mm)izj:s^cxi^mmtt<±c^o TLmm^MmxTntii^. {i^m^itxm 
mommztj:^om^:^xm\tm]{zmitm<Dmmmj$.^h^ommtm 

Jittii^g:^T? 1.2 ^<pay^imtii0)x.m:kxPim\z6ooi-yjt-\^)imm 

20 mm\tm<tji^'simm^^^o 

mtmomm^mmt^ztx. i^immt-oi^^jmH^m^mmx^^o tztzu 
mtmitm^otftcsi^ifiUtiiznLxit. Jii©14'efe^7!)^b> mmtm^u 
mumf$.\z\t±mmMwtf^^otzfzL'^<D^mmitmtftx^hii^^^^^ 
mmo)iim5iz^.Lfzi^^m<ti:<xij&i\^mm(Dmmit±m'^Tma)if 



wo 00/28536 / 
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10 (mmoBmi) 

li.3feAlt^2l05.A^b7t^jSei^2l03(zAStU 3fe#;'K^2l03a)^yicjf^ 
jife$;h.tc7feJ5ltl2i04lZci:yjg|t$tL>:i:3b^b. 3t^;1^2iO30^jig|}0:;^ 
[fi]-^eilS-r^o5tJ5Stl2l04a)Jglt^^(3cJ:y.5fe^;t^2l03O5t^SIJ|c 
^<a)^^^iSs&"r'5C<i:*<pIg|i:ni:i)o¥®»lS2l0ilc(±. Tt^fi^J^Pl^/h^^ 

25 nmm^iixn^js i/tm^^2io3(D%m\ts zowmu^^j^ihLXs 

t°75*:/Klf$tt^ LfcllS$P21 02$»$ JlELTL^-&„ 30)5^^3121 02a)-^;i(i. 



wo 00/28536 
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ff$n6*tlTL^nft^o C(7)^g$|J21 02(i. ^t^/liSSai 0301 Sp-^^fiE^ttr 
2103(7)5fcaflsa5(5^^SP2102)li. ^(7)ii$«hlI®CD-ia(Z)ik*<. V3~2:2 
10 ^C,!:*<pri[gi:'£»:l)o ca)J:a(c0<a)jfitIif3feA<^^Lfc5^gSP2$|SJ|f4a® 

fc'5L^(i, unmm^zm^t^J&mmift^^m}^^2^o30^m^v&i^ 
t^b(D^<^Bm%^zm^t^zti)^■5^mtt^:^)>'^tz.tfts.mm2^0Alz^l}. 

<fcy^eLfc^^;lSt^a)-Sp-^fci)^SSP21O20JiyiCag||lf^*<^SL. 
m2MZ^.LtzjB.m^%^^y\^2 100 |Cfcl^T. tfe/hg^P<fcy^tlJLfc5l 
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^$152 1 02(7) JiffllZ^tSltM 2 1 04 (±ff$ fig^^ir LN/d:tN75)<. g^^gp 2 1 02(7) 

5 -So 

m22its m2Mz^sLfzyB.^m%^^:^\^2iooo)mj^xm^^tmBMmx'^ 

itcibiz^ 7.x'>:^s5oiTi*. ^i^ictt, s:^<4(ioo)(7)^fgBlie/'ji]>(7) 

*>'j3>g|R2200$fflC\^o 1 1 0) . ( 11 1) (7)miSa'>'j3>Al', 

7.^vZfS502Xlt. v';=l>(7)M:^1i$%-r€>X'y^>>f;^(CTv'J=I 

>Sl52200i:*g(C33&e7S^/Ktt(Z)lHISP220i ^ Jf^^-r^o -^M^ttji^mm 

^-->yu v'J=»$^il3*-tJ-. TK^^ki^'J-^ATKii/l^. fc^t^(i^h7^^ 

y/\'5J-z:>^*SP(7) vU=J>$x»;;5^>^f C(Dtt. ( 1 1 1 ) ®<tl|flfi^i:40 
(7)®7!S*;K/cjS&tf^5'>K5KOIHia5220l*<ff^fie$ti-5o X'>^>>fj§ 

X«>^>^(RIE)|Sg(cJ;^X•yf^>^$fflL^^CilC«fcoT4,IaS^^2201(Z)^^ 

20 m^'simtta^o ■^7.<p^tLx. mmitmizi^M. s\02^^itm^mi^x 

:x\z^ X7^'y:/s503-ei±. %K^m2202^imtho %ELMno>ni^fKu^ 
M^o±mm'^%'^mmmzxmu22o^(Dmn\zi^xm^t^^Lt:^r>\z^m 

LT^^atNo %^mm2202^Wi\i^z.t\z^^). %m^^p^^^^ti>%^ 



wo 00/28536 j , ) PCT/JP99/06150 

10 ll22O2-em:h4l/=f75'yK^^a)0/Kj:5l|B$|J22O4^ff^J5g-ri,o *>Uzi>^ 
tg2200a)g®<PJJ^X'V^><5f L. S«CDli^^^^<-rSo 3tJ5ltli2202a)t* 
^S'>K^a)!aW^<i:^^SP220435<»^fie$*ifc<»:C5-ex->^>y^Js§7-r'5o e 

15 B.l\ 

^Xlz. 7.^^:/ZfS5oei:\t. m^(Dmmm^^MS.KiM2202i:^^±mB(D 

miz. %s.f![im^m^^ttz%m)&^<o-^xh^mmu2205^iimt^o ± 
20 om^. %m7^^2203(7)9cmz^mt^mmw^mo)\d'7^^yma)m^tii 

^=7-p^^mt^m\^x. ?fe#jsss2203±(zx'v5^>-^$ftg-r^'77><7*t$ 
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Cr» AU WSu Ni. Aul|a)#lM. :7:f hbvXhnC^^fS&fflf^o 

Xx'>:/S5081f(i, 3fe^;ieSS22O30±®(^7feJg|tm22O6$J?gM 

v:J^S506a)Xga)|frlcf7oT^, f^tilcS21(z^Lfca£?ii75fe'^';'K2100 
15 ^n^X^ho 

tmm^mLtzmik^Lxts^).^tz%m':&^<D9cmz^mt^^s.Mm2 
LTisy. mmu2^o2^mx0iftm^ii^n^^<ti:^)s %Rmm2^o4xmt^h 

20 Tl^<^L^5l^gSP2102J:y^^Jt(D:^tt^i£ISSf3fe$§^^^^±^■a:'i)C^7!^< 

T^-So^fc. mm&2^o2O)^^u<D^m¥^tmmo>m^mm0%mm 
ttz. ^^^mikzfU'{z7.\zmi^h>H^iiLWiiz^'Dxmf\^tjimQt^^Uj5.m 



wo 00/28536 
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7yiLtzm^tdi^i&uo)^^^{z^m-r^iz-jhmm<D^-'^(D^^^i-tiiu 

-mmu^^mi^:^D'\z7^izxii^f$.^HXi^^tzi^)s m-'>')^ym^±\z2A 
Ttmzm^mmm^it^zttm^ttjiio 
m23[z^mu%^=E*)'^^y\^^m-iy*j-=i>mu±\z2:x7z\z7iy^mzmm 

037!)<»^)?e$tLi)o tft^2302\Z^^xmi!i^hfz%lt. i/'j3>S|g23O40 



wo 00/28536 / ' PCT/JP99/06150 

5 mmiftiJ^^f&^h^o m23\Z7rsLfzi^m^i/t^y\^T\y'<2300lZ^l^X\t. 1 
-DOi/tmiZ-^eiLXs 1O(^*>M=)>^l52304±(Z4Oa)ifitlif3fe^*>K2301 

3fe^'>Ktt. m-iy'j^:^mm±\z2:x7imzmmmmmt^mmi3<o!mtiifz 
m24it^ m^<DmmBizmt>i>jS.^^i^^y\^ 24000- uommm^^-L 

15 Xl^^o 

S24lCfclNT. ||]!i|g0JF$S8(C^*^-i>afitIif3fe^*>K24OOtt. HJgOJK^ 
7lZ^*5^j£^if3fe^'yK2100i:P*ilC.tlfc/jNggP$:^-r-i)2p®^|R2401 

mmu2A02ts mm&^(j)%(DBm^^oiftm>SL^2403t. ifbm^^o)m 

20 ffllcjf^fife$;h.. ^^;t«Sl*3^ett5-r^^$Slfr^3feSltM2404lcJ:y^m 

llliSa)ff^S8|c^t>^j£^Iif3t'N«yK2400-e(i, gl24lz5^-rj:9i::. 
^tt[2401 lcjf$fig$tltc:n:;b<. :ftJg(7)mn£^2S(7)^®(C,*:yBfife$tLTfcy. 

^2A03(DM^^^mm^r2(J)BW^%o)m^n{ts /h$<<fy> -^c-co^feen&p 



wo 00/28536 
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So 

hi5.^mtft^y^*0)i^^l3mtmmtji^i^-:fn'\z7.\zxi^n'Q^^o x^v^s 
50^lz^^Ltz^^m^zmify^ym<Dm^^t'^^inJ$.(Diyt)^:^^m200^ 

mmomm^. y:t\-*)v<f'7y^tJi^y^><fiz^^)/<^'--></L. i/';3>^ 

15 ^^UJ^x^^/Z^ssiaics^Lfc^Jtom^jr-Sa^cD^a^toCflgiJzaoT^t 

co^. m22iz^.Lfzmma)mm7iztsiii>mmift^y\^tmmizx'r^yy 

lcfc(t-5j£tSif3fe^'>K2400$<^Slf 
25 #btl^o 



wo 00/28536 
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5 mm^mLtztOttJi^o ttz. ^J:y\\Zli^ti>-^Ltzi:mxf^mX^^tzif)s 

tLx(Dmmift^^:fh*&i9^{z^ i^mmmmm<omm^^^i^\^tLxa)mmt 
&lt. mm^^mLx:^mm<ommmm\z'Di^xmBM-t^o sasi*. 

15 BJ(7)IIJ6<DJf$S9(C<fc-Sj£^i?3fe^';/K2500a)tifie$^-rfliJ8lr®il-^?fe'§)o 
gl25lC^-r3fitSi?^^'>K2500|CfcL^T. 7fe^jB?^2501 li, -j7^-;/K2502. 
=l72503fcci:r/^5':/K2504/(Nb^t^$*tTfcy. Lx— tf 3t/^(I3:^BS);5Nb 

20 »;'K2502, 372503fc,fci;^^';/K25043!)Nb^fi6^tl-Ct^^o ZZX\ ^fe^iSe 
I&2501 (i. zl72503(DJSlffSA<^7'>K2502fcJ:t;<7^':/K2504a)®tff 
^J:y:*:^<^^^<fc9(::^i^^tLTl^i)o ±fB^^'>K2502(i, CVD(Chemica 
I Vapor Deposition)^ X/^y^. -K^bJI^MroliS 

25 m^^^^^MM^a)^-/<'^2502am^m^hXi^^o ZC7)7^-/\°:^250 
2a(7)ll^l±, -^-^gA^IS+^/^-HU^tS/h^l P 2502b<i:$tlTUi)o tni: 



wo 00/28536 
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t>*>s ■i7^-yK2502a)g®(z(i. ^/M§P2502b;b<ff^j*^tLrU'5„ zom. 

4**/i, □72503(7)a®(cfc(t-g>-^<b^^)ia)ift«l::,kor»$j?g$*t-g>o 
^/c. 3fe^iKK2501O--3ffi$i52501a(i. zi72503<Dn7li|^gp2503a 
lcJ>^LrR^TS^IJt^^#OJ:3^^^4^a)-llas®T1$WLTL^'S„ C(7)-3a5®T1 

izits 7;u5~'l7A(Ai). -j7PA(Cr). ^(Au)iia)^JiM-\!>, gimi*^lM 

10 *^f>4*Sj5l^ii2505*<J^^J^^c$^^rl^^o Ca)J5lt)l2505tt, a725O30zj 
7E^S|52503a^^g|^^iaj^|p](tTeSS-rSU— tfifeLa^. ■?-a)Slt®2 
505a(r<fcij^/jN§a0 2502b^lSj-sJ5|t$#^f5g^^f::LTU^o 

m^^25o^)0mmzmmmm^z^^m'^titlxl^^o tj:ts. ^m2506t<7 

IBI^^S^^Ii. SIS2506i:^^';/K2504ia)FBlfc^mE^EPAnt-'5Ci:(c 

±tB^fi£(cfctAr. ifilli?3lc^';/K2500$7fe>^';<DiB^^±lCjiffl-ri> 
li^izii, jfi^lf3fe^'yK2500<DT:^(c|ll^L^CtNtB^iS^tt:*<i2ia$ti'5o 

$blc, ZOm-^izit. ^/MflP2502bafi^{c4fife$4X'53£tSi?3feP^sB^ 
25 !!S/hgflP25O2bi:IB^ii|i*(7)tBtl®<i:a)F0l$«»/Jx 
g§P2502bOgfiJg^-lr3fi^J$it^ig;x||2!)<3b^„ ^ZT?, C(7)^r*tt. ifi^lif 



wo 00/28536 / 53 , PCT/JP99/06150 

zco^otji^miztsi^x. m7FLtj:i^^^^tH:^-jmmm^iz^ox. ifi^i 
mtfb^''^\^25oo(DWfmn2502bi3Kum^%i^o)Bmm{ztsif^mm(DiiL 
10 M(^iHs^n^.fcoi3. ^^i^tft^y\^25ooa)i^Lmt<um^ti^o mi^x. m 

o)xm^miz:Km^tii>ts ^u— tf ?tLa(±. z37m^U2503a^mm^y5 

• |fi]lcHl®Lfc^. J5lt)ii2505(7)JSIt®2505a|Zcl:y^S/jNg§P2502b:^|Rl 

15 2502bttimmi^(Dt^mmt(Dmo>m^^mizj5.mm%pii^±fS.^h^o 
^Lx. ±UyB.mmiftPtmm^i^mmmto)^Ki¥miz^'DX±ctzB: 
m^i3<.ummo)s&m^mizm^Lfz^m'(^^^m<D^m^W'oxmyr^Ltj: 
L^Siiftmf-^tmfj^^xm^m^iz^^^^. mTrsLtn^m^i^^ifLxmc 
<m7FLtj:i^m^mmmz^'Dxmmmuo>mm^Bmmth^o 

20 t^mmw^o)^n(j>um\t. ±j^^oi:^{zm^mQ2502bi3^h^mm%p 
^mmir^.£,>^m^&i>fiKummmztmt^^tzm^a)-m^thuzmLx\t. 
m^mD2502bx^^mtft^^tiit^mf$.'p. m-o)m^mo2502b^m 
i^xmM.i^ift(j)mMtm^^o^ii\^nomf&t'^mxthi)o 
:x{z^m26ia)--m26(f)^^mLx.±^Lfzmm(DmmMz^i^m^ 

25 3fe^'>K2500a)|S[3t:^;^lwOtNriftB^-r^o tt. S26(a)IIfcLNT(t. ± 



wo 00/28536 
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gllC*t"J:5<Cx-/N°»^tfeOx-M°:A:2502a;!)<^7-vK2502(rff$J5e$;h'5)o 

X';;f^>^f$fflL\ >7^'vK2502i:bi?Xh<!:(7)X':/^>yg|^Jt$iEeg-r'5ci: 
lZj;y. R]^MOJf^tfe<C)x-/N*7v:2502a$»$J?ei--i,C<htpIt|-Cfc-5o 

m:^. gl26(b)(cfcLNr. <7^'yK25O20Jf^fiJc¥;i<i:PlliO¥.^(c<fcy, -J7^ 
•>K25O2(0a®(^;i^l>. *^Ox-/N°?N:2502a$§C<fc9(CLT. -Mit^m 

2503;!)<»^^$;K§o ;:^^t^■^?. P*icD^.^lcj:y, ziT2503(7)a®(c(i-M<l: 
mm<Dmmii^200nmS0Mm<I)mtttj:hJ:^{zmmJ&f^t^H^ZtlZj:i)^ 
<Py^:f\^2504t}<mf$.^il^c CtllC^y, 'J7^'>K2502. 372503*5.*:^;^^ 
•;;K2504*^b<^^7fe^;1eSS2500*^>'Jzl>itte2510(7)a®lC}f^i^^^^'5c 

20 cz-e. =i725O30Siff$^^7'vK25O2. 2504a)Si^T¥«fcy:*:^<-r'g) 

¥^i:LT(±. 200¥,^*<fc^o'^7*>K2502, 2504(DS»T^^'h^<-r^ 
30S»r^^:^^<t'l>li^l::(i. =]7/ieii^(cy;UT:^'t7A(Ge)^K-t°> 



wo 00/28536 
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(3)tftm^^25o^0mm{z-mm^^^z^J^thJ:'Jtii^-^<^o)lyi>^h 
/i^-:y:^mmLtz^. tftm^^250Aomf$.^n-e^^-mit^mt\yi>7. 

15 h(D:3:y^-^^\y-h^mizM^Ltz^m-r:my5'&:^^y^:y</^m-ttl^v. ^¥ 

^X\Z. gl26(d)lCfcl>T. 3fe^jKJS2501(v'j=l>SIR2510)a)^ffi^{* 
icli, CVD. ±)iLfcT;U5-0A(AI). '57n A(Cr) 

>^iccky. i^giic^-rsit)i25O5]jin0)i^i^*"ri>o sitii25o 

5\t. '^mt^m26(e)tfz\tm26(f)\Z^.tTm\ZtSi^X. l^gl£:^|S]*^f> 
il26(e)|ZfcL^T. 7fe#;'K^2501 (^^'>K2504) (DgSCKi. ±5^ 

25 Lfzmmm^^tzitmMmzj^^mm2506ii<m^tsh^o ^lt. ^^ixs^t 



wo 00/28536 
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X. [y—^^m^i^(D[y—tf%^mfmu<j)m.j5.'^xm<mfS.tLfz(Dx\ 
^<oto)titm.Lx^Bmm^^mm^izm'p^it^^ti3<x^i>o 
$bi3, ±i^Ltzmm(Dmm9\z^^^^m%^'y}^i-^^\ts my^i^-^tzit 

^tz. ±^Ltzmmmm9{z^^jS:m^tfi^^y\^(o^'^y3^iz^in^. m2 
6(a)~®26(f)^#fi§LTiftBjLfr¥^. o^y. i^^)z3>^mo>mm\z±i5 

ti^o^m^mi^tzztiz^^). fii*. ^i^tmutttixi^tziftm^^ziTo 

$tLTL^^o Cfl)SMM2721 li. ':77'yK2502(Dg®2502c(Zff$J5fc$HTfc 



wo 00/28536 
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ti7fe^lW±L. 3T2503P«g^^5fiSt'5?feA<^7'yK2502l^iiiSl5fei:LT 

JSltll2721 1±. -j7^':/K2502(7)a®2502c(Z. Itl^L/cCVD. 

10 ^o^blC. J5ltli2721C7)0/hS:A:2721a(i. ±aiL/t'jy^^7-<. X':;^> 

1 0{zJ:^jB.mmtfi^^:^\^iz^tHt. S.kim^Bf&LfzZtlz 

t^mmiztsif^^mmmm'&i^i^mz^ib^zttj^v^^o c^umo) 
11281*. :$imMO)nmo)jtm-)Mz^i>j5.^^ifb^v[^28oo(om^^^^t 

20 ffiOKiffiS-rrfe^o za)ll(c^JL^T. m260)^Wz^^J^t^Ui^izltm-(D^ 
#$#(t^o C:a)0(C^JL^T(±. ^^/B?i^2501<7)-affigP25O1a<7)-Sa5®T2 
A<tt®<!:$tLri3y> C:(D-iffi®T2(Ctt, J5lt)li2505(ia25#^)<!:P:^(^> 

^nnj:U^mz^^R^m283-\i3<mmtHxi^^o o^y, sitii283i 
a)jKit®283iai±, -affi®T2A<ffi®T?&i>/i:a6. mmmtLxoR^^Lx 

25 l,^-S>o -r^ft^*). =l72503a)l37it^S|52503a^a^Lr^fcb— tf3feLali. 
Slt®2831alCj:yS3t$tLr^/h§flP2502b:^ffi]'^jSlt^tL-5a)-Cfe'5)o 
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^^mfs 'tCOmm^'^^^tho m29lZiSl^X\ts gl25(C:^-r^^'>K2504 
i)mf$.-^^Xl^fj:l^m^t^^Xl^hc tti:t>-^. ziT2503(7)a®(cii. 37 
2503(DS1?f¥cfcy/JN^t^S$ff^^W-r^Sl52506AN\ MS&Lfcll^iJt^ll 
10 (CcfeUfg^^tLT^jy^ S|52506li. ':7^'yK2504(7)Sa^fiorl^-5)o fi&o 
T. S29(CfcL^T(i. ■i7^'>K2502. =l72503fci;Z/SlR2506|Zj:i-j5t^ 
;1[g82901*nilJ?£$n-CLNi>o 

U±:^%BM0)mMOMB9f3^l^^2lZ'Dl^xnv^LX'^fz■h<. ^i^fi^J^ir^it 
liZtLb<7)ll!S<^ff^^9A^bi2(zPIb:K^t<7)i?(i4~<:*:^BJ<^^t^jaK^ 

20 %m\zmMt^zt\tt■lbb^(ozts zHho)m^omf$.M^MtmH^t> 

|ISfe(7)»^^9*Nb1 2IC^5L^T. 3fe^ifiii^(::^ A^tl-S^feli. U— tF^fe 
25 (UlifiOJ^Sia) 
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004^^-r^m2<DS^3005i:. >-T-f7l::S*|Sl-ri>X7'f^®3006|-|Si(t 
<-r'S3tSlt)^30io*<fi£^^tifci£«=K<7):r;30o7A<»^fi£$ti, -^cdHj^ 

mi (^►sffi3oo3(ci3L>T. 3fe^aK^3oo2j±. m^=^m(Dm 

m<**r*4)b^b4^y.S30lc^xtJ:5^^*>K3011. =17301 2fcJ:l/^^7'vK30 
1 33!.^ii1ifie^tLTl^Ttal^o CCZT'. jfe^ig[S&3002(i. 37301 2(7)S«t¥ 

*<^7'>K30iifcc):t;^^-:yK30i3CO®tfT^«fcy:^t<''«i:^J:3I^^J?K$^T 

LN-5o±ia=l73012fcJ:Z/^7-:/K301 1, 301 3l±. CVD(Chemical Vapor 

Deposition). T./^;/^?. MMmo^^iz^'). -mt^mmoMmiz^-oxB 
mm^hsZO)t^^l^^m3oo^[zJ:^)t^oBmy5m^mtt^om^(D^m3o 

O3tL-rSincon0(1OO)^|R$fflL>fcli^.m:^14x^V^><^lC.fcy»^Jifc$:tt6 
(llDlCcfcy 54.7'' 0^lt^tOifiB3b<}f^li6$:K. ^0±®lc7;U5-'t?A. '^7 

□A. ±^<D±mm'pmw^Mmi3^h>u^%RMm3oo^ i)mj&t^^o z 
(Dt^Rl^im3oo^[z^^)^^^7mznLwni■J.12[^t^ii>ml^^^tz^mi^\y 

Ztt^-SimttS:^)^ 3t<Em^i)^<«^l'^jfi^Ii73t^'>K3000*<Rr^^'ti:^c 
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l32O1$Jf$J?eLT4,atM032)ofei>LMis*tc»]a)m 1 a)S|g3303i:L 

^LJ^^_,';^^4,03tJSltl3301^»$ii£LTtaiUlll33)o*fc. 1134IC 
S^-r<i:3'tj:3feJ5ltl3401ifijaiC3fe7T-r/N*3402$ V ^MO^ClJi ALtcS 
15^^ 1 (7)^:te3403^LT^fflLr4iat>o COii^, U— If ^^A^bSttil* 

:h.f-^l±.:7T-r/'^3402rtgP(cJi$Rg$tLfcSlfT^(7):^;tL>SP^'efc^=37i:: 
04j:y3tSStM34OllcfiB|t$tL'5o5fe(5t*a).i:3lcm 1 (©SIS^Lr Silicon 

y 54r 0^jg$to3oc7)^®t?iifiE$*ifcmMosg$(7)3iA<ff^j$$ti. r 

ff^(D3fe7T-</N*3402$^(7),1ll^lciBM-r^«fcy^llit'ti:77'('-/>Kfc<fc0^ii 
g^+5-a-A<nrtEi:'tC'i>o Z5l>o/clll<7)Ste(3003. 3103. 3203. 3303. 
3403) iZfcLNT. 3feJ5ltJi©Sit®3!)^IH]ffi®ff^tt^ L'CL^^Ci:lCck'5^3fe 
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m 2 (J)^moo5-r:\t. -$|Jir]S»fSAWJ:^®ifr^^'^^^'^^^^<^^ 
>7$fflLNfc7:*-h'JVy7:7^fefl5i::XU>X»^=Ki::f^^U ^^^^*4<h>tf^^m 

3fe^-SI+^tlfcU>X^^$^Lfcm2(DSte3005^.mia)S«3003i:m 

?,«l|[/h§8P3008lc^«;)5fe$ttiSs&-r^c^A<iI^i:'5i^c ^fc^2O^tt[300 
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03O1O(7):^CDtf-<XA<0/J^§flP3OO8(;):^t^^>Jj:i>oS3a)S«3OO9lC 

^JSItJi3001TfSlt^tL/i:U— tf^^B 2 (DStfi3005F»3lZ#:£"r-i)U>X 
filtElCcky^^feU -^-^HXm^^^ 3 (Zg*5i3009(C^ltfctSlt/h§BP3008|C 

^mizit. ®:^^<4(ioo)(7)m^B^Bi>'J3>SI5350i${^ffl-r^o za)Ste±i^ 

■77.<pttd:m^itm3502^^iMmit^mm^ cvd ^fci)tMixy^^^}^ 
25 xz<j)-7x<?wzmmo):^^^o^M^m\is JL^^^i^^^^'ii^mo) s\ mm^it, 

ho ZCD'^y^'rvy S1 103 -Cli. 7K^^b:^'j't7A(KOH). fc-StNlixhT^^^^UT 
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y^>^^1i&^t:itlz^^)^m^m\fA^oo)\ztiL 54.7° o^Jt^^^-T^dii) 

Trfc'SM® 3503^ff$Ji£Lfco JglltrXx':/:/ S1 1 04 V\t. CCDf4® 3503(7)± 

b{c7.x->^ S1 105 -e. zo'^^momm^^'^B^-^^^^^ttiimitiy^) 

15 -e^-So i^(t-C7.x^>>^ S1 106 -C"7:^h•JV^*^3'^'^^^^tX•y5^>y$fflL^r. 3fe 

^iB[|^3508a)ff^=K^i)3S-ri»oii^<7)¥^<*^jtxfl-^ffliNb;til)7:i-hU 

ALTt.t:L^(S34)o -(Oli^. ^T'-^^SIIOI *^b7.^^•v:^S1104i:P]^i(;)X 
fI$fflL^■rSffii^^tlgL.(100)i: 54.7° CD^jt^t-^Z-^^Cl 1 1)Trff$J?£^tlfc 



wo 00/28536 



69 



) PCT/JP99/06I50 



mz^7.^yzf S1202 X'\t.yth')y'/^y^t$.m^mi\-kmm3eo2izF] 

izmxu 3yx7imtj:mm^^^i>'^^o\ztji^o zof^^. zo^mizitmL 
15 mmz. x^'>>^ S1204 T'li. -^x^^^mmL. •^^^niy^x^mii^Mf&t 

20 dilZ. 7.^'>^ S1212 Xlt. Pgp$^-r^^b^X>7— ;UT7>^fc«)LMi>r7 

-i}By-77.^^mi^fz'}y'/'yy^\z^^i[y>x}{m'^Ltz\yi>7.h^m9ttm. 
mz^^m^t^o 

:X\z. X'T-yy S1213 -eii.**7X^Uv7.h,»:<7)ii«^]t^-^l3L/cX'>5-> 
y/§kn\zxiS'7Xmm^:^y'}'><^t^zt\zX^J. UvXh(Dff^4^t*^':b*7XS 
25 m±iz^^-^^. \yiy7.hm''yX^^±X^±\z:L^:^^>^^:^^fztZhX. Z 
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S1301 T'li. ®:^<4(ioo)m3^B^BOvU=i>SI5380i^ffllNi)„ ® 

SJiL/i:7t:3802^ff$fi£U ^a)lI.*l::§f1P^^lt'i)o v7./:7W^4^-5ii^^kll 

>^L. v'j=i>^^ai$#. 7XK^k*U'^A7K}S;"S, ifeStN(*i^h7>5^;U7> 
^-ri7A/\'rKD3i-^it>rK7Kj§i]S^t^ofc3^B^B$l!im:^!ix»y5^>y(zJ:yy'?^ 

i^-/'?^tt(1il)ii:(lOO)lc:<i:y^*«> 54.7° ttj:^). :Rmt7.'7^^mi:^^'^< 

f&mt^o ^mismtLx. 7.^iv^*)><f^'(»(:tyz^\y-^>(y'/^^mi^x 

fi£^LTtat^o 3feSltM3803^|g(t^Z<!:lcJ:y, ±:^J:yMlt$:h.fcpfe 



wo 00^8536 , ; PCT/JP99/06150 
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3804(7)■9■-rX*^';*^^*l'5o T^fv-:^ S1302 (DIfI-^S^RCDX->^>>^(Z J;^ 
(llj!i6(7)ff^Sl4) 

0391*. |ISS(Z)}f$^14|C^^ifi?ii?3fe^^i'K3900(D^fi£^5^-r-gP(Z)Sf 
®S-(?fe-SollJ£<7)ff^Sl4|CfcNt^j£^|i?3t^'>K3900X'l±. m 1 OS4R3 
901 i:ll2 a)Ste3902(COL^T, ^t£(7)»^Sl 3lc5iLfcB 1 CDSt53003<»: 

15 m2 cDSl53oo5i:l5]^$■^ffci);!)^^i5tli?7fe^4^^£■r^^^'^gap3904^:&-r 
^^ 3 a)S|R3903(i, |l|39(C^t"ilE(*35)^bJi£'i)^t^tO) 35^3905(7) $taflS 
(C#Mli3906a)g§P^ISltfct8^$LTL^^o'>U□>S1£3907±|cml 
Lt-535m*t^0-g|J^^i]OX-r'&Ci(Cc):yM=l*a)55®39O5$ff^fi£-r^*<. 

20 5^i^^(;))i^<hi^ii:*fi^Tfi?tt-5ie39O505feaffigiJ(;)ii^<i:^pi^(cL. *^ 

^/^g^1P3904<h(DSg||$5fiO*(t§Z<!:*^*nIgg<^4*yvm'^l^1P3904r*±iiJt 
lBtLNo/c^JS:tt¥0^L^*fl4^^^39O5a)^''J(C}f$J?&f ^^1M3906|C 



wo 00/28536 / ; PCT/JP99/06150 

15 Sl3i:PltiT*fei>o 

||J6a)ff^Sl4(Cfclt^ifitli?3t^->K3900(7)|gitXg^5^t-|5iBJ 

20 m^oxm 3 (7)g^53903a)i^l!{:^;^$|jiBJ-r'S)o x^^-v:^ sisii xits 
mm-iQtmm. ^mizit: ®:^<i(ioo)m$gB^Ba)i/Uii>(7)S«3907$ffl 

S1312 X\ts mit^mO)-mXibi> TEOS M3908$ CVD ^ 

iyt)nymo)^^^^n. 7\(*)^^\^'pt^*)^^<p') )\^^ti^-ofzUi^=Fm(Dmm 



wo 00/28536 ' ) , PCT/JP99/06150 

TEOS ii3908a)-gp$flJf^jK(ciinx-r^o z0^^Ai3m39\znii^^m39 

ff^t)^*<fE¥$H>i>:A^*b TEOS li3908OX'>^>^A<jitTl''i>fci6. Xy^y^ 

10 ffll>-g)o ca)<fca''d:3fe^T;^^lc^y;^^$;K^*$^S[W^i:X'y5^>'5f7X':70»$ 
1*(c,i:y. 'SSa)}f$tticTEosii3908^jini«:i^*^Rriil<S:<£i)o *fc. 
^X'>^>^•T?^i7./^•';/^l^a)x•v5^>y,^$fflt^^ii^cDf^g^}^(±*fcm^d: 
-So &ht)^Cit) TEOS )i3908$tt§/fc^l^[*^^^^(wiI^X■r^o -^-O^. X/^-;/ 

(Di^^^mWt^zt\z^^)B:M<D^-^^^f^^^':>^^^^^f^t^zti3<-5i 
mtU^c ythlyi>7.['^^7.<?tLXmmt^m'^\t. TEOS fli^®l®$. 

□-h^^fc'i)tMi^-4^>^jSJt a)iS^$^Tl^ TEOS 0iUvX 
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tfz. 7./N°^;'^JiS^ffll.^tr^RFr6*)''ci:X'y5'>yA<Bltl<j: FIB(Focused ion 

ZOli^. (111)®0X';;5^>yL/-h*<iil^fi:a6v 54.7° (7)40<Di[® "(^ffl* 
X7^»v:^S1315-ei4. i)PXL/cTEOS)l39O80a®(C^MIi39O6& 

x-T'>:/si3i6T'i*, ^e3905a)5t3s5fP<^^MIi3906$iinxL. I* 

/jN§gP3904$ff^fife-r-5>o X-r*;/:^ S1315 ■ea)^MIl3906a)J?fc^T?, ^Ipjflc 

i,o-77.<;m±mm±mizmf&L.^^^o)±mmm^m^mzji^:,^i^ 
^t^zt{z^^mf\^^D3904^^mthzti>'sim-^^^oZ(Dm'^:i^y'f 



wo 00/28536 



PCT/JP99/06150 



^^). ^mm^^^cDM^^wuomiz^o^ow-^izmt^it. tmo) teos 

xrs ^^(Dm-Dfzm^otd). fes^^tt^^(D^,(7)^5fc^^^^JlcffL^TT. 
^mm^'to)m^z\tif)^^tzBmzmxt^ztlzJ:i')m^m^^if^m■r^z 

m.wz7.^y-:^ S1317 xit.±mm390Aa)±mizmmm3909ttii^mn 
ii^m^Mj&t^o -^^1^39091* 30nm nkTo^m^izum-r^o mmi^mom 
mz^f-). ^mmo)um^tiimitizj:^s,mmo)UT^^i^itt/t0M^. fe^ 
i^itmwtonmzmmt^tfts.mmcDmmiz^^iftmH'^mit^ztti^ 

15 osmtt^:^oti:n.Z(07.'r^yys^3^^lt^V^X^^m'^=^^^o 

^<0m^^tft^±^x'^^ottz. mn^mconmrnm^nMizWimx^. 

m4^ its m^^(OBB^6\z%^^^^%^-J\^4^ooa)m^$.'^^^t~U(J>m 

1O1^|g3 0S|541O3lC':)L^r. HJSOff^Sl 3t|ql^'r?fel)6^ i^^X^tg 

25 ^^-r-sm 2 0St5<i:L■c./■^'-;^^>X41O2$^fflLrt^^o7^c-;^^>X 
4io2(i. m3a)SIS4103^D3£Mi*^D:A:(7)F«g^l!l(^M*^tl. % i o^l54ioi 
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5 mxj\^fS.^^fz5A.r o-momm^nommnmm^^Lxi^^titb.tm 

izWMt^X^^o y^—J\^[y>XA^ozO)^mtLX^t. ^^^^UtLOtM 

10 ^tz. ±t^m^nx{tm 3 (D^m^^ostLxm^mB^sxTKLtzmm^m 

l^tztK mUi^^tl^O)mB^A^^^-Ltzm 3 <0^U3903^^pSLX=tBii\ * 

fzs M 1 a)Stti^LT. S31 -'gl33lCS;LfrS«fe'St>(*ll34lC^L/c V M 
lz%-yr>(y^i^L^A,tz^m^mmLXmt>tj:i\ 
|llit5a)ff^^15(ZfcM-f-Sj£^Iif3t^'>K4100(i. HfigOJI^Sl 3(Cfclti>jfi 
15 tlif5fe^'>K3000<tPli. Ill a)S1S4ioiAN^m3a)SIR4io3$^^LT 

itm^m-^ti^otztiLWi^mi^^o 

:3SLismmmm^A(ommxRmtho7f^-ji^\yyX0m'i^:^7i\z'Di^x\t. 

20 =tIlS1"^o 

25 \Z'$!t>it'^Wtt^^^mtft<D^S:lt. lyyXO) NA lcfic#-r ^<tC5*<:*^t<. 



wo 00/28536 , „„ ] PCT/JP99/06150 



5 ^^-r^m 2 cDSte^ftfflu ^3a)Si54203a)«s/jNg&Pifiia(c. ^n^^ 

/J^Sa)U>X4202$f^ilLrl^i)o 
^fr. ±IBiJiB-«-eiiB3(Dg|54203i:LrllJfea)ff^S 1 31?^LfcS*J5$ffl 
10 l^fcA^ pl4lllC||iga)»^Sl4(Z5^Lfc^ 3 a)S*53903^1S^fflLT4iat^o c 

(7)Ji^(7)i£tl©7fe'^';/K4300$S43(z^-ro U>X^/d:^l»*4^=^a)P^t#(t 
TEOS |g4303(7)®±(C/jxS(Z)U>X4302$Jf$Jt"f ^0 fc^t^(*IS 3 COS^ 

S^^LT. S31~gl33(Z5^LfcS*lfe'SL^Iigl34^Z^Ltr V MlZ^^T^ 

'^'ox.zommmm^eiz^^J5.^m^^^y\^izJ:M.mmmm^3n 

(lltil£<7)»^^17) 
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5 *5^i;0/jN§^P44O3$}{$jtL. ^OJ5$*tJ(^®±i::|lil<^»^^i4lc*5lt§ 
m2a)SI5i::{^fflLfcfi^^^^^4404. u>X}f^^, fc*LNtt7i/:r^;uy-> 

10 xfI$fflLNT-o(7)SlSl^(::ff^li£1'^c:i:lc<ky, ||]!iig0Jf^^i4(iI5K(7)jfi 

^'^X^^a^-r-fTaflSWIcg^^^^^^ff^fifeL. COBtfr^^^* 

^t«i:5^j:U>X^tfe$iSlt.*'^xSI5c^)M®i::U>X«ltl$|gltyc^i/i£lc 
L•ctal^oC(^)J:9>i^ii®(:^^>X^I^$^•ri>**5xS«(i. 

mmzw\cxm^mtzt\z^mf$.Lx=t^<.ttzi^mziyyxmm^^t 
25 ®(cL/>x«itE$^ittc^fi6c^ifi«i?^^'i'K(i. 2*m-ea)^^«itg(c(c^ 



wo 00/28536 
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lzM^o)^m. m2<D^ms ^30^m^zt^ilfz^^wm(t^m)&^A5o^. 
omp^izj{^f$.Uzo 

10 gl46(i. gl45lc5"vLfcllli6a)ff^Sl8lCfclt^i£^gi?3fe^':/K4500(7)|S{ji 

S«460i(z^^$ig(t. •?-O^®(w3feSlte4602$. Tmz^RMMAe 

O2{z%^mmt^tftm^meo3^nmt^ommo>iim'i80)m^m%^^:f 

^XIZ. Xn'^y':^ S1402 3tJ5ltJi4602fcJ:t/3fe^;1t8S4603(7)±®(C 
TE0S|l4604^CVD;^|CTaMJf^Ji!c-r^o'ffeO^m(***5^4^fflt^T4iPp^^7:t 

20 t^o 

:Xiz. T.'fv-:^ S1404 x\X. |lt£(7)ff^Si4lzfc(t-&3fi«S?t'^'>KOf^l!iX 
SI 31 3 il^l^(7)XfI^^7L\ TEOS 046O4|Zft1^$Lfc^S46O5 

mmzs 7>rrv-^ S1405 ^Sg(7)ff^Sl4lz*j(t^jfi^Ii?5fe^':/Ka)f^iJ 
25 XS7>x^>:^S1315. S1316i:|^*i(7)X^^||J£L, il45lC^-r. m'h§flP45 

04$^t^S4503. ^J5ltl4502. 3fe^}g[SS450i $;^^-<y®aO(::ff^fi£ 



wo 00/28536 



PCT/JP99/06150 



m-m^(Df$.mtzpth'jy<p''7y^'^mi^tzmm(Di]ajLizj^Wf$.^^. 

i>ji±mmLfz^oiz^ :^mm^m^t^^^'ji^iz^tnt^ ^mm%^^y\^o)y 
iy<7^^^mt:mm-r^ztu<. ^^-iTiziB.mLx'torBm^niz-miz^ 

i^\^Lfzmf3<}^i^ii^tjiW-^vh^tzif)izummi^to)mmizj:^mm^is.Mx 
t^m^vh^fztb. Lti'^tmm\±om<s ttzs m^sNti: 

20 a)%^mDi5\^izs.mts-\^^Wi^tsjiXf%^t^%^i\sLWi-r^iy>xmmt^^ 
izmQj&m\z%^m%t^T-y<m^mo)t^<DB}^a7.^m^^m'^\zmf^ 

zh\z^ma^^m\^^<(D^nuzjEm^t/t^^±xt.%^mi^x sn jt 
ui>t^. z(Dmmitimi^m^^n^zt\z^^).m^mnj;:i')^<o)mm^'^ 



wo 00/28536 ) , PCT/JP99/06150 

-So 

10 zt\z^^). mm±p^o)'\^mit. mmwsimtti^tttiz^ mmmmt^t^ 

15 izi^'^t^mi^'^nmiz^mf\^i:v^^<D^mmn±i)<'5imtti:^o^tz. 
mf^ommz^^fimmtj:^m^%o)^m'A^i3^±Cs z^^^mmLx^^^ 

T't. ^tz^y\^--^o)%^j^^^7tw-^tj:ys\Si^i)xmt^zt\z^^). mm± 
(Dmm\z^^iis.zi7.Ht'pmsi<D^n\±tsj:ifMmmtktmmLfzotfz.2yx 

5z[zmmLfz7iy^it\zmUziM'itXMs%J^=E*J^^y\^tLX^mLtzm'^. 

mmtii^(Dum^fzim±ii^'simttji^o 



wo 00/28536 



82 
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wo 00/28536 
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m ^ 0) m m 

Xs 

10 ^m^tzzt^^mtt^^^^mtft^^y^\ 

2. m^^tH^m^mt. m^^m^<D:r:(Dmuztmj$.tHtzzt^^^tti> 

3. mt^^i&^o)^ti^. mmo)mti:^^^<Dmmiz^wj$.^Htzzt^^m 
tt^lmm^ttz{tlmm2lzum(ois.mm%^yh\ 

t-ommii^mim^mnjSi^iz^^zt^fimttm-^msiztmoimm^ 

5. l^^IH^tlaa)^®lcfcl^T, '>^j:<<!:=tio(;)^®*<. BulB^aSlSOfjIBm 

'5)Ii^^i*fclili^3l2(7)lN-rtiA^iolc|B®0i£IIi?3fe^'vKo 

7. |(itBa®^(/)^®a)'>5iC<<!:4iio(i.|llIBW^^Pj£^lcfcLNrv ^Plc 

ig'^<{z'^^xMi^fi<n^t^<tj:i>ztmuttm^m&\zum(j)mm%^ 

25 'vKo 

8. fi5B3feJ5it^*fc(*BiiiB7t^;:gei^ii. mum^mn^(Dm%mm'^tz\t 



wo 00/28536 
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5 10. m^^m^mit. mumn^mo^m^^u 

ii^ ^ 9 (D L^-r tl AM O (Z IBiEO) ifi^Iif Ko 

10 ^mt. 

12. ^m^0^i3<^om^^m'mQtt^^o\zM.mLxmj$.-^htzw-m 

m^¥m^Wi<D.mtm^mot<Bj&^Mzmts.nma)m±{ziim:^ii 
20 fz^m^ntt. 

m^tz^mm%'^^y\^^^'it-r^\zhfz^). 
25 13. ^^mtft^±j$,tfz\t^iit'\tmfmQ^^t^jB,^m%^^y\^o)m 



wo 00/28536 



PCT/JP99/06I50 



10 -SXlii:. 

w-m^mz. m^^m^(om^mntLxmMLtz^m^07^^mj&-r^x 
mt. 

mu^m^(o:r:a)'r-/<u±izi/ts.itim^i^f&L. ^mt/ts.iiim(om^iz 
20 cfcoT^^$*L-&:^t^T'*^ofIlem1^»^s/^§^1P<i:yt/^$L^m2^7)^s/^g^^□ 

16. ^^^%^±mttzitn^t^^mfmQ^^t^'^mifb^v\-*<j)m 

iijt$Mi(D«a/h^p«tLri:jiLfci£lljyt(7)5v:$jf$fife-r^x 

25 St. 

mtl^WL^(O'rl(D'r-y^^±\z^^m{zmfsi^m^(0iHiRlfim'^mi&Ls 



wo 00/28536 
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15 

mmmtmo)m^^z^^xmnt^^^:^^^x^^'^m^ln^(Dm^mD^^)t 
20 19. ^m^^±f^^fzitnfi^Mmn^mD^^thiB.^mtft^^y\^0m 

(7)|iSt/hg^P^yVh$t^B20«fc/hg8P$»^J?fe-r^xfi<l:. 



wo 00/28536 / 



f PCT/JP99/06I50 



li&LtrZ<»:^!f#mi-r^il^il20(z|E©a)ifi^i?5fe^'>Ko 
10 22. tuIB^ISgSPIi. 0ftil^O»^t^^LTL^^Zi:^i^$M<!:-r^li^II2O* 
/cl±2l (c|Baa)j£tgif3fe^->Ko 

23. mBaa*aitfc(7):A:A<. ^Jta)^/d:^ltlgio^®(cj:yff0j$$ti*:::<t$!f#IS 
<!:•r-5)iS*^20A^b22<DO^"r;f^7!)^-o(c|^|g(7)ifi^Iif5fe^'>Ko 

24. ptBpt^j'gei^tt. □T<i:^^'yK(cJ:y}f^j?£$;KrtN^C<!:$!fim^-r'5)|| 
15 ^Il20ANf)23(7)LN-r;K*^(c-ofBma)3fi^Ii?5t'^';/Ko 

25. BfItB¥®Ste(±. MIB^^/h^lP^ltlJt^U BfIIB^^jfi[^*><fc{>'BillB5fe 

(c^<J;3(cff$J?e$tL/cC<^ei^#ll!ct1-^li^«207b^b24^Dt^-rtl}b^-olzfB 

20 26. i£$t^^(7)7t$ff^fi£-r^xfi,!:. 

^^;t^$.|tisBi£ll=l^a):?t(7)i^fiJ^#t;|fIIB¥®SI5±(c«l}f^^^ 

mB¥®«t5CDMB2ftfl^CD5t:<tS?*fi'J(7)®±lc. ^^/jN^cS^Sggp^jfrni" 
25 ijfej^^dfilf ScJ:ai^|iIIB7t#iKl^(cff$fie-ri)Xfli:. 



wo 00/28536 



PCT/JP99/06I50 



27. ^m^o):rif3<'tom^^m^mntt^^5\zmmLXBf$.^^tzW-m 
^tifcmi w^v^t. iirtei3&ift4^(D?t:<o<|iJ®i::;iJoT^^:^iS]ic»$fi£$^fc 

ziTi:. fftE=37$inifimi (D^7«>K«h^t^.fc5(^ff$fi£$jKfcm2fl)^^'yKt7bN 

15 f,J^d:§3fe^jK^<!:. 

fIsB3fe^aS?I^C0-^®l3}f^Jilc^tLfcmia)JSlt^i: 

29. iiiiBmico^7'>K(Dg®(cjf$ji£$^i. A^ol^It^^^'^§ap^^?^f5•f -s^iM 

20 (7)5fitIi?^'^';/Ko 

30. mB3fe^jK^(^^tB-^®(i. ffi®i:$tLrl^'l)Ci:$if^m<i:■r^ii3^t« 
28*tcl±29lztBm0ifilSlf3fe^*vKo 

31 . i£^f?^$fiJfflLrlB^^i*(DtifB(7)IB0IZtUV*/i:liS4i&^75a£tl 
$tt/c^7^vKt. ■gtIgBa£ll^(7):?A:«)tJ®lC;{JoT^$:^fSllcff$^^tlfc37«»: 



wo 00/28536 ; 89 . PCT/JP99/06150 

5 32. ^mmtft^mmLxtmmi^(Dmm0tim:sLUyttzitm±^^iy^m 

15 mmizs.mm'^m^t^^soxmts 

m^%mAU^B^Lfztftmtmfmuy3mzs.mt^^s.mt 
(om^'^t>i*:iz^'')mf&^t.xi^^zt^nwLttMM^m3{zBm(D&m 



wo 00/28536 
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10 38. mt&'r-'^^wmj^^m^^'bwziciu n}fim<iiimx&i>zt^^m 
tt^tmm33f)^ibimm70ii.^t6i<tt-^izt^mo)mm^^yh\ 

39. mi%mmw(Oii^^fji<tt-ui3mmi^X'&^zt^^mttm^m3 

40. tiiizt^mm^0(i^-ti:<tij-ui3<^n.x^i>zt^^mtti>m^m33iz 

15 IEi£OifitSi?7t^'>Kc 

^«33{ctBmOj£^lif3t^'vKo 

42. liFsB-T-/\°SI50d/^'Sj:<i:t-gP;b<§§li*-CfMt5tLTL>^Ci:$!f#^<!:^ 
il*]i33|ztBma)ifitll?3fe^->Ko 

20 43. mm'r-/<U(D(i.^ts<tt-mmm%Bi(Sii^^mf&t^mmi^a)mijT 
m,i:^)n^^i^mifjm^t'ommi^xmt>^xi^^zt^^^ttumm42iz 

44. itiBisi/jNg^p«ty§^aiLtc35^siJ$<i^f-c<i:$!r#m^t^i«^«33(c 

!B©(7)5fi^if3t^^>Ko 
25 45. ltifB§^^SIJ(;)li'^4^<<!:4;-SIJ/»<igli*-C^^Ci:$!^$m^"r^ll*«44lz 



wo 00/28536 
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46. mu^f^U(Dii.^tji<t=b-w±mvw.t>^xi^izt^^mtt^tm 

47. mumf^mmmm^Lxi^^zt^^^mtt^Emm^Aiztmo) 

49. mi)^±tii3<. m'&umi^i^o)Mmmm\z^^)%±t^^%EX'ih^z 
t^^mttuM^m48{zum0i&m%^v\^<, 
10 50. mtm±tttiK mut^m^i$^mmiz-^<om^vmifi^Htz}&i$^<oE. 
ti{z^^t(Dxib^zt^^mttummA8izum<D^mm%^v\^o 
51. mmuimi^to)miz±r^mm&^^:s:i¥m^mmri>zt\z^^mm 
mmt^^t^^i^ifLm^-^iz^-Dzt^^^ttummssizt^momm 

15 52. mmt^mmi^ii(Dm{z±r^m'f-fB'\t}^:si^m^um-r^ztizj:i')m 
mummwto^nitm^-miz^'Dzt^^WLtt^m^msizumojS. 

53. mus&mmmzn\^i-hmiz7.'7-(mit^mt^zt^^Wittm^ 

20 54; mum^mnti^^^'<^m\zmfS.^hxi^^zt^^mttMM^m33 

mta)fmtimm-xib^zt^^mtt^imj^5MzBm0^mm%'^ 

25 56. ti\s&ir-^<UtmU7.'7-(^m'^iJ<jEmLXWHii^ilxXl^^Zt^^mt 

t^m^m3izt&m(Dj5.m^ift^y^o 



wo 00/28536 
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57. fjlBX^-r^*^ijtA<|trtEiF-/\-*|j(7)^Hl80Jt$Ht;j:3(ciBg$4xX 

10 ^t^zt^nwLtt^Bmm33izBm0T&mm^^^yi^o 

63. mt^%s.mm0m&^thmiz^iy-^^:y^m3^^^t^zt^^m 
tt^tmmeuznmoi&mm^^^^fi^c 

15 64. .MsB^Sttlli, firlB^^ASUO-SU^AnXL. -ecDJtoxLfcsiic^ 

65. mu^Rmmit. it^:r^y^:^cr^mtztiz^^)myj^iz^-DX^^^^ 
ii^-mnizfimi^t.^mm±iz^ mmt^ztizj:imj$.^ti^zt^nmt 
'tm^m33\ztim0o5.mm%^y\^o 
20 66. ns^miDmz^iy^^^^^-^^:^:^-^^^^^^^QQ^^^^^^^,j 

^>^-^^f&^M(ii^)mv^^zt^Hmtrumm5\zum(j)mm 
67. mu%s.mmizj:^ifta)Kmy5M<. ^^AgPT'O^fig^^isKc^^L. ms 

70ga):^|SlT?fe^C^$!f$Mi:-r^sl^I|33(ZsBi|(Z)ifit|if5fe/s,;,K„ 
25 68. l5iB3fe^ASPa)'>4^<<tt-$|l*?sll{*:Trfci)C<t^tf ^<!:1-^i|^^3 
3lztEi!Oifi^ii?3fe^'>Ko 



wo 00/28536 
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69. mt^tftmxu(D<i^^^j:<t=t-wm%-^hi>zt^^mtt^mi^m3iz 
zt^nwittumm72izt&mo)i&mmtft^^:^\^o 

-r'5iS*«72(zlBma)j£?Iif3fe'^-;/Ko 

75. ms&ifbm^^^<o(i^^tji<tt-wz^mmizmmmtimti:^mmm^m^ 

15 wr'5C<i:^!r#ISt-r'&ii^«72|zlEig0j£tli^3fe^'>Ko 

76. ltrlBx-M'gpp«g(7)'>;5j:<i:*,-$|J(c. mtm^mo iztft^ Miftt^mt/tm 

m^^'thmiftmt^i^^wnftzzt^^mtt^imm3izt^mo)i5.^m% 

^33lc|B®a)ifitlif7fe'^'yKo 

^$^-r-i>m3t^llgi*^ISItfc-^^t#IS<l:-r^iS^«33lcsS®a)iatlif5t 

25 79. mu9t^xuo)'j^tj:<tij-wz. tiiBm^mQ\zt/t^m%t^m%t^ 
m'^^t^m%^ti^ti^^Bmzzt^^^tt^m^m3\ztmo)i5.m^tft 



wo 00/28536 
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76^^bii^]S79(^)L^o*tL;!)^-olzIBm(7)ifi^li?7fe^•:/Ko 

82. B(IIBm?t^^{*A<^Jf^"efe^C<!:$if#i!li:t-^||^^8 1 icfEiECDifimif 

84. IIIIB^3t«ltgi*:0(i?^t<,!:t-SP}!»^yL/-x-<>y^it^:&r-5)C<t$!^ 

85. B^If^^a'^la□«!:l^^IB3tsltM<hA<ifi^^Lr^ltb4^tt^^z<^^^#lS 

87. fIiBIB^l«i*lc?*|Sit-^®(cfrfB«lt/hiaP$:^f i»§3PSt5$iix.fcC 

t^^WLtt^mn(m33\zt^m(Dmm^t/t^y\^o 

20 8 8. ltrlB3tSltl*<. |tIIBiaP^I5(7)ltlB^/MaP;!)<}F$l5e$;a/=S>^®± 

izmm^hmj&^iixi^hzt^^mttmi^t^87\zum(j)mm^i^^v 

89. «fi5B3feJ5itii*^. ltBBlFlPg|5(7)BlIIB^'jN§^P;{)^BfiE$tL^cSj^®± 

izm'^^timf&^tixi^^zt^nwLtthm^T^B7{zBma)^mm%^v 

25 Ko 

90. HtitB3fesitJiA<, mt^mn&mcDmmfmQfjmmi^Jnfzmp^izm 



wo 00/28536 . PCT/JP99/06150 

95 

10 94. lttB^7fe^tg«JA^.ItIIB§flPS^(^l(lBB«l![WNgaP7!)<ff^Ji!t^ti/iJ5?*® 
±(c^l$;K^f0fi)c$tlTt^i)C^$^#g^i:•r^Ii*3i87(zIBmcOafitlif5fe^•> 

Ko 

95. fIIB«3fe^^fli:A<. BtIIB^PS1KO)BiIiB0/J^Bf1 P A<JKJ?£^tL/iSM® 
±(3«^^tl^f$^$tlrl^'g>C<!:^!^gl[<^:•r'^>lf^«87lctBma)afi^i?5t'^•y 

15 Ko 

96. sB^«^(*(cr6)A>oT3ttJi<kL/=jfefemi**^b^fi>x-/<$P<^lIJ^(^»^^ 
MBS3fe^tg{*:li.'(k^Wx-j;5^>>7*(cJ;tJf-0a®$3inX-r^Ci:lc,^:tJ}F^ 

97. im^mznt^'DX%mtLfz%^^M''^uh'r-j^^<j)m§.\z^i$. 
25 mK^^BWUz%^m'^mui5mzR$Ath%Rmmt. %Kmmtf-f^ 



wo 00/28536 
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98. um!fSimzM^'^x%mitLtz^Bmm^!^^ji^'r-/<ua)mmzii^m 

spta)3fe^r^4iL<(ix-/'?p»giwis:(t, ^mt^^Km^mt^mu^m^w^nm.^ 
mt^m%^m^t^mK.tzi&^w^%^v\^^^'itth\zhfz^. 

99. tiwk^mzm'^r>x%mtLfz%Bm^t^i^u^'=r-j^u<ommzmi& 

mK^'kB9kUz%^m-^mui5mzs,mt^%Rmmt. ^Rmmt'r-j^ 
ut(j>%mii^L<{t^-f^^\zm.i-f. %B^-:f5mzmm.um<D*pt^<tii- 
we:xm^xhhm^m.mwt^mxfzT&.mmt}t^^:^\^'kum.-r^\zmz^). 
tium%^mw\t.^m^-^\z^^mm^Uzmw^\jymm\z^^m\t^-^ 

100. im%mzm^^x%mtuz%BiWiWt^iiifi.^n--/^^(T)i^mz^^ 
iSLUzm^^utsiin^mzn\^v(&i\^wi5mz^^B^^-\ti>%mxn^^ 
%m}<^^Bm.Lfz%^wmuy5^\zB.$i^t^%^$Amts ^tRmtT- 

^<Ut(D%^mtL<lt'r-/iPi\z^\f.,%Bmi5\Si[zmmsmo&tj:<tt 

-m^i!hmmx'^i>m%mmwtt:mxtzmRmtft^y\-*^m'i^t^{z^fz 
mum%mmmts mm^tuz^^mm^Ltzj^tii^mmit^it^ztiz^i) 

101. um^mz^t^'DXi/cmitLtziftmmiiii3^hitj:^'r-/<&(om^izm 



wo 00/28536 ' ^ , PCT/JP99/06150 

102. fB^j«<*»^lRl*^or5felft<kLfr^eflgi*;t)^b^j:'5i^-^'?SPcD^ 
5fe^Aai^e»fiLfc^^tlS/J^§f^P:^rSll::SSt-r^^Slt^^.MIB-T-/\'SIJ 

10 itFiBtS'h^Ptt. #Mcl:yst^*^*4T'f^t^x-/'?$i5ll^#ifia)l^^IB^M^ 

103. 1S!l/MflPcJ:y±fi£$tL'5afi^if7fe$f«JfflLTlf^a)IB^fcJ:i;S±^^T 

.1 

x-^N°aiii^a)^mii^*nx-r^)Ci:ic<fcy.«t/jxi^p^»$fi£-r^isi:. 
ia/M^p$jf^fieLfcs5*®±^i!b[5jf^(ci]nx-r*xg^. 

20 IB^«£(*(c$*LIB§7K¥:^|S](C3fe^fe«S;^-y-S3fe^Ag|J, fc<fei;3fe^AgU$fe 
|gLfr5fe$llt'J^^1P:^|Sll^J5ltt-^7feJ5ltPi&. fi®m(::*nXLfc®±lcit 

104. ^/Jvg^P<fey±fiE^tL^ifi1Eif7fe$fiJfflLTlt«a)IB^i3j:i;S^^fT 

25 |B^^fiE{*lcS^ISIr-&®lcIB^$l^*l::^SI*^oT5t$ft^bLfc^l^*;b^b^^^ 
/N'SP^J^^-r^Xfli:. 



wo 00/28536 , : PCT/JP99/06150 

WLfma^m^LtzRnm±iz>f^:y^^t^zt{zj:i)m^ma)mtj:^m 
15 mm^m^mmt^xmts 

t^mmmznLm^^-^i^izift^mmtit^iftmAU.ts^if^mA^^B 

106. WLfmn^^)±m^H^^m^fft^mmLxmm(Dtmis^ism±^'fT 
20 ^mm^t/t^y\^\ztsi^x. 

lE^«^i*lcJ^Ifi^1--5®(cI^^^«^*lc|fi]*^oT$t^^i^bLfc^l<**^b^^^x- 

T-/N'Sll]Iji50^10$iJQXl-i)Zi:(Zc):y.0/jN|flP$ff^fiei-|>Ifii:. 
ff^$Jf^^-r^xS<i:. 



wo 00/28536 ) gg i PCT/JP99/06150 

107. m^mn^f')±m^h^^m^^^mmLx^m(oumis^ism±^n 

8B^^il*lc?^^Sl1-^®|z|5!l^^*(CIS];!)^or5fe|{i^kLfr^l<**^b4*-5x- 

108. m^mn^^)±j&^^i>mm%^mmLxmmcommtsj:um±^^ 

20 mLfzmmi^mtt^T^ts 

muz%^m^mni5mzs,mth^Kitim^.mmi^o)m±^zmtt^x 

109. m^mQ^^)±f&^^^yB.mmtft^mmLxmma)umis^iSM±^^ 



wo 00/28536 , . PCT/JP99/06150 

110. w\^mn^^)^f$,tH^7B:mmt/i^mmLxmno)tzm^j:ifw±^'i7 

mj:hxf\z^<Dm^izm^0WL^mQ^jtmt^xmt. 
^-/^^(Dmmiz±mmt:mmum20m^mo^jimxfgt. 
m2(7)m^mD^iimLfzs.nm±izmi\y>x^m'^t^xmt. 
t&mmmzt^Ls&7\^^yjm{z%^Bm^ithtftm}<u.t$j:u%mxu^B 

111. m^mnj:^)±m^^^mmm%^mmLxmm<r>umts^if^±^rT 

ummmzt^mt^mizummmzM^^x9cmitLfz^%i3^h>tj:^^-/^ 
20 ut^h>if{z^(Dm^izm'\a)mfmDmf&t^xmt. 

'r-/^^(Dmmiz±mm^mmL.%20m^mQmj&xmt. 
n2(j)m^mD^Bf$.LfzRnm±iZ}i^{^^^^niivvwitr^ztiz^^) 

umi^mznL^7m:^\^izmBmitmmx^sn^is%mxmBi 
25 mLtzf^^m^mDij[^izKMt^%s.Mm^. ihmm^m!$.Lfzm±\zm 



wo 00/28536 
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1 1 2. tEmi^i^i^^^ti^'ox^mitLfz%B^i$^t>^h>ts^^-y<U(Dm}^izm 

113. m^mDx^j±m^H^mmtft^mmLxmm(DtimisMm±^^ 
it^s-jit^^mi^x. mmi$i<r>-^i^dtmmz\^t)^-z>x^mtLfz^-yi^ 

irzinx^-Sxg^. 
i^— /\-(7)±[Sl::#®^$«iit-SXli,»:. 

i^-/'?gp]I^(7)#®IS^Jjpxr^::«bf-cJ:ym/h^P^Jf^i5fe-r^xfi<!:. 
tii-r>(D%^t^!b^\.fz%^. fIiB1tlft(7)^/jNP»lP(7>:?^|fi](::#<J:5(c»$fi£ 



wo 00/28536 
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11/4 2 
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